Abstract. Girstmair in [1, Theorem 1] gave a generalization of Murty's irreducibility criterion (see [2, Theorem 1]). In this article, we further generalize these criteria.
If there exist natural numbers n, d, k, and a prime p ∤ d such that n ≥ H +d+1, f (n) = ±p k d, and for k > 1, p ∤ f ′ (n), then f is irreducible in Z[x].
Proof of Theorem 1. Note that the definition of H implies that each zero θ of f satisfies |θ| < H + 1. Now suppose to the contrary that f (x) = f 1 (x)f 2 (x), where f 1 and f 2 are non-constant polynomials in Z[x]. Since f (n) = f 1 (n)f 2 (n) = ±p k d, one of the factors f 1 (n) and f 2 (n) is divisible by p. So assume without loss of generality that p | f 2 (n). 
Note that for each i,
This in view of (1) gives |f 1 (n)| > d deg f 1 leading to a contradiction. Now consider the case when p | f 1 (n) so that k ≥ 2. By the product rule of derivatives, we have
which contradicts the hypothesis and the theorem follows.
Note that the Theorem in [1] is the special case k = 1 of the above proved result. It must be pointed out here that there may be quite large n for which f (n) is a product of a prime and a small factor, which restricts its application, however for such a polynomial, there may exist a relatively small value of n for which f (n) is a prime exponent. For example, in the polynomial If there exist natural numbers n, d, k, j ≤ m, and a prime p ∤ d such that
The proof of Theorem 2 rests on the following crucial result of Singh and Kumar [3, Lemma 3] .
Suppose that there is a prime p and coprime natural numbers k ≥ 2 and j ≤ m such that p k | gcd(a 0 , a 1 , . . . , a j−1 ) and
Proof of Theorem 2. Let for each i = 0, . . . , m, s i =
in view of which it will be enough to prove that g is irreducible. Assume to the contrary that g(x) = g 1 (x)g 2 (x) where g 1 and g 2 are nonconstant polynomials in Z [x] . Observe that
. This shows that p divides one of the factors g 1 (0) or g 2 (0). Assume without loss of generality that p | g 2 (0). If p | g 1 (0), then k > 1 and p | g i (0) for each i = 1, 2, which in view of Lemma 3 applied on g, we get p | s j , which contradicts the hypothesis. Now consider the case when p ∤ g 1 (0). Then |g 1 (0)| ≤ d. If θ 1 , . . ., θ deg g 1 are the zeros of g 1 and α = 0, the leading coefficient of g 1 , we have
Since in view of (2), f (θ i + n) = 0 for each i, we must have 
